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3. The History of Fish
Communities, biodiversity
and environment of Lake
Victoria and lessons learnt
R. Ogutu-Ohwayo and J.5. Balirwa
Introduction
The first fishery survey of Lake Victoria was conducted
between 1927 and 1928 (Graham1929). Atthat time,
the lake had a diverse fish fauna and the fishery was
dominated by two endemic tilapiine cichlids;
Oreochromis escu/entus (Graham 1929) and O.
variabi/is (Boulenger 1906). There were a number of
other species such as Protopterus aethiopicus Heckel
1851, Bagrus docmac (Forsk.) 1775, C/arias gariepinus
(Burchell), Barbus species, mormyrids, Synodontis spp,
Schi/be intermedius (Linn.) 1762 and Rastrineobo/a
argentea Pellegrin, 1904 that were also abundant in
the lake most of which made a significant contribution to
the fishery (Graham 1929, Worthington 1929, 1932,
Kudhongania & Cordone 1974). Haplochromine cichlids
were represented by at least 300 species more than
99% of them endemic (Greenwood, 1974; Witte et a/.,
1992 a & b). The fishery of Lake Victoria was similar to
that of lakes Kyoga and Nabugabo (Worthington 1929;
Trewavas 1933; Greenwood 1965, 1966; Beadle 1962,
1981 ).
There were also important fisheries on the inflowing rivers of Lake Victoria, the
most important of which were Labeo victorianus and Barbus a/tiana/is
(Cadwallader 1965). The small sized species notably Rastrineobo/a argentea
and haplochromines cichlids were not originally commercially exploited.
Human exploitation trends and their impacts
There have been major changes in the fishery of Lake Victoria since the beginning of
the 20th century. Originally the fishery was exploited using basket traps, hooks and
seine nets made of papyrus. Thesefishing methods had little impacton the fish stocks.
The pressure on the fisheries increased with the introduction of more efficient gill nets
in 1905. This resulted into an increase in fishing effort. Initially itwas possible to catch
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a s m a n y a s 5 0 t o 1 0 0 O . e s c u l e n t u s f i s h p e r n e t o f a b o u t 5 0 m l o n g s e t e a c h n i g h t
( J a c k s o n 1 9 7 1 ) b u t t h e c a t c h r a t e d e c r e a s e d w i t h i n c r e a s i n g e f f o r t .
T h e f i s h e r y s u r v e y c o n d u c t e d i n 1 9 2 8 ( G r a h a m 1 9 2 9 ) s h o w e d t h a t O . e s c u l e n t u s
w e r e b e i n g o v e r - f i s h e d . T h e c a t c h r a t e s o f O . e s c u l e n t u s h a d d e c l i n e d f r o m a b o u t
2 5 f i s h p e r n e t p e r n i g h t a t t h e t u r n o f t h e c e n t u r y t o a b o u t 7 f i s h p e r n e t p e r n i g h t b y
1 9 2 0 . S c i e n t i f i c i n v e s t i g a t i o n s ( G r a h a m 1 9 2 9 ) s h o w e d t h a t t h e s t o c k s o f O .
e s c u l e n t u s w e r e b e i n g o v e r - f i s h e d a n d i t w a s r e c o m m e n d e d t h a t , i n o r d e r t o
p r o t e c t t h i s s p e c i e s , g i l l n e t s o f l e s s t h a n 1 2 7 m m ( 5 i n c h e s ) w e r e t o b e p r o h i b i t e d
t o r e d u c e c a t c h i n g o f i m m a t u r e f i s h . T h i s m e s h s i z e r e g u l a t i o n w a s e f f e c t e d i n
1 9 3 1 . T h e L a k e V i c t o r i a F i s h e r i e s S e r v i c e ( L V F S ) w a s f o r m e d t o c o l l e c t s t a t i s t i c s
a n d e n f o r c e t h e m e s h s i z e r e g u l a t i o n o n t h e l a k e . A f i s h e r i e s r e s e a r c h i n s t i t u t i o n ,
t h e E a s t A f r i c a n F r e s h w a t e r F i s h e r i e s O r g a n i s a t i o n ( E A F F R O ) w a s f o r m e d t o
c a r r y o u t b i o l o g i c a l a n d e c o l o g i c a l r e s e a r c h t o p r O V i d e i n f o r m a t i o n t o g U i d e
m a n a g e m e n t o p t i o n s .
T h i s e f f o r t w a s s h o r t l i v e d . T h e f i s h i n g e f f o r t c o n t i n u e d t o i n c r e a s e a n d t h e c a t c h r a t e s
f u r t h e r d e c r e a s e d d u e l a r g e l y
t o t h e o p e n a c c e s s p o l i c y .
F i s h e r m e n s t a r t e d u s i n g
s m a l l e r m e s h s i z e g i l l n e t s t o
c a t c h t h e s m a l l e r u n e x p l o i t e d
s i z e s o f f i s h . T h i s p r a c t i c e
c o n t i n u e d w h e n e v e r t h e c a t c h
i n t h e l a r g e r m e s h s i z e n e t s
d e c r e a s e d a n d a s a r e s u l t t h e
1 2 7 m m m e s h - s i z e r e g U l a t i o n
w a s r e p e a l e d i n b o t h U g a n d a
a n d T a n z a n i a i n 1 9 5 6 , a n d i n
K e n y a i n 1 9 6 1 .
P l a t e 3 . 1 . T h e d a n g e r s o f o v e r f i s h i n g t h r o u g h u s e o f s m a l l
m e s h g l l l n e t s c o n t i n u e t o p l a g u e t h e f i s h e r i e s .
T h i s w a s t h e f i r s t b l o w t o m a n a g e m e n t o f t h e f i s h e r y o f L a k e V i c t o r i a .
R e c o m m e n d a t i o n s s i m i l a r t o t h o s e o f G r a h a m ( 1 9 2 9 ) w e r e m a d e b y B e v e r t o n ( 1 9 5 9 ) ,
G a r r o d ( 1 9 6 0 , 1 9 6 1 a , b ) a n d M a r t e n ( 1 9 7 9 ) b u t w e r e n o t f o l l o w e d .
A f t e r t h e m e s h s i z e r e s t r i c t i o n s h a d b e e n r e m o v e d , t h e L V F S w a s d i s b a n d e d i n 1 9 6 0
a n d i t s r o l e t r a n s f e r r e d t o t h e i n d i v i d u a l n a t i o n a l f i s h e r i e s d e p a r t m e n t s o f K e n y a , U g a n d a
a n d T a n z a n i a . T h e r e w a s n o l o n g e r a r e g i o n a l m e c h a n i s m t o m a n a g e o r c o o r d i n a t e
m a n a g e m e n t o f t h i s s h a r e d r e s o u r c e .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
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The stocks of L. victorianus, which formed the most important fishery along the rivers
of the Victoria and Kyoga lake basins were also depleted through intensive exploitation.
L. victorianus spend their adult life mostly in the lake but ascend the rivers to breed
over a short period (days) during the rainy season (Cadwalladr1965). This fishery
was d8maged through intensive exploitation of gravid females through setting nets at
the mouths of the rivers at the time when the fish were migrating up the river to breed.
The fishermen could timeexactly the the onset of upstream migrations and literally
catch as much fish as they as they had the nets to do so. One of the management
options for sustainability of this species should have been to prohibit fishing at the
mouths of rivers during the breeding season but despite scientific reommendations to
do so, this was not done.
As the larger species became scarce, fishermen shifted to smaller originally less
exploited O. variabi/is, haplochromines and R. argentea. The East African
Freshwater Fisheries Research Organisation in collaboration with UNDP/FAO
carried out the second major fishery survey of Lake Victoria between 1969 and
1977 (Kudhongania & Cordone 1974). This survey showed that the fish stocks
were dominated by haplochromines which comprised 80% of the dermersal
biomass and recommended that this could be exploited by bottom trawling.
Bottom trawling was introduced in the Tanzania part of the lake in the early 1970s
to exploit the haplochromines (Ogutu-Ohwayo 1990a). This too, was followed by
a rapid drop in catch rates. It seems from this and the subsequent changes in
haplochromines following establishment of Nile perch th~t haplochromines did
not have the capacity to withstand heavy exploitation especially as many species'
assemblages were habitat restricted. Up to this time, however, the fish were well
distributed over the entire depths of the lake.
Introduction of new fish species and their impacts on fish stocks
Nile perch, (L. ni/oticus) and four tilapiine species; (0. ni/oticus, 0. /eucostictus,
T zi//ii and T me/anop/eura) were introduced into Lake Victoria from the 1950s
to improve declining stocks of large commercial species (Gee 1964; Welcomme
1966). Nile perch was introduced to feed on haplochromines and convert them
into a larger fish of higher commercial value. The tilapiine species were introduced
to improve stocks of native tilapiines which had declined due to over-fishing.
Stocks of the introduced species increased rapidly between 1971 and 1983. This
was followed by a decline and in some cases total disappearance of some of the
native species (Ogutu-Ohwayo 1990a, b; Witte et a/., 1992a, b). About 200 out of an
estimated 500+ species of haplochromines are reported to have disappeared during
this period.
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S t o c k s o f t h e N i l e p e r c h s t a r t e d t o i n c r e a s e r a p i d l y 1 9 7 7 , 1 9 8 1 a n d 1 9 8 3 r e s p e c t i v e l y i n t h e
K e n y a n , U g a n d a n a n d T a n z a n i a n r e g i o n s o f L a k e V i c t o r i a . T h i s w a s f o l l o w e d b y a r e d u c t i o n
a n d , i n s o m e c a s e s , t o t a l d i s a p p e a r a n c e , o f manyo~then a t i v e s p e c i e s ( O g u t u - O h w a y o
1 9 9 0 a , b ; O g a r i & D a d z i e 1 9 8 8 ; L i g t v o e t & M k u m b o 1 9 9 0 ) . T h e h a p l o c h r o m i n e s , w h i c h
w e r e t h e m o s t a b u n d a n t s p e c i e s i n L a k e V i c t o r i a a n d w e r e e x p e c t e d t o f o r m t h e b u l k o f t h e
f o o d o f t h e N i l e p e r c h w e r e d e p l e t e d a n d o t h e r s p e c i e s b e c a m e s c a r c e . A b o u t 6 0 % o f
h a p l o c h r o m i n e s p e c i e s a r e b e l i e v e d t o h a v e b e c o m e e x t i n c t ( W i t t e e t a / . , 1 9 9 2 a , b ) .
E x a m i n a t i o n o f t h e f o o d o f t h e N i l e p e r c h s h o w e d t h a t N i l e p e r c h c o n t r i b u t e d s i g n i f i c a n t l y
t o t h e d e c l i n e i n t h e f i s h s t o c k s e s p e c i a l l y t h e h a p l o c h r o m i n e s . H a p l o c h r o m i n e s f o r m e d
t h e m a i n f o o d o f t h e N i l e p e r c h f o l l o w i n g i t s i n t r o d u c t i o n i n t o l a k e s V i c t o r i a a n d K y o g a
( G e e 1 9 6 9 ; H a m b l y l l 1 9 6 6 ; O g u t u - O h w a y o 1 9 9 0 a , b , 1 9 9 4 ) . H a p l o c h r o m i n e s w e r e
s t i l l a b u n d a n t i n L a k e V i c t o r i a b y t h e t i m e t h e N i l e p e r c h g o t e s t a b l i s h e d ( K u d h o n g a n i a
& C o r d o n e 1 9 / 4 ; O k a r o n o n e t a / . , 1 9 8 5 ) b u t t h e i r s t o c k s d e c l i n e d r a p i d l y w i t h i n c r e a s e
i n N i l e p e r c h s t o c k s ( O g u t u - O h w a y o 1 9 9 0 a ) .
T h e i n t r o d u c e d t i l a p i i n e s a n d e s p e c i a l l y O . n i l o t i c u s , a r e a l s o t h o u g h t t o h a v e
c o n t r i b u t e d t o d i s p l a c e m e n t e s p e c i a l l y o f n a t i v e t i l a p i i n e s t h r o u g h c o m p e t i t i o n o r
h y b r i d i z a t i o n . T , h e i n t r o d u c e d a n d n a t i v e t i l a p i i n e s h a v e s i m i l a r f e e d i n g
r e q u i r e m e n t s , w i t h t h e i n t r o d u c e d O . n i l o t i c u s h a v i n g a w i d e r f o o d s p e c t r u m t h a n
t h e n a t i v e t i l a p i i n e s . O . n i l o t i c u s i s k n o w n t o d i s p l a c e n a t i v e t i l a p i i n e s f r o m w a t e r
b o d i e s t o w h i c h i t i s i n t r o d u c e d ( S i d d i q u i 1 9 7 7 ; W e l c o m m e 1 9 8 4 ) .
T h e i n t r o d u c t i o n o f e x o t i c f i s h s p e c i e s e s p e c i a l l y N i l e p e r c h r e s u l t e d i n t o r a p i d
i n c r e a s e s i n f i s h e r y y i e l d . I n t h e U g a n d a n p o r t i o n o f t h e l a k e , f i s h c a t c h e s w e r e
a b o u t 1 0 , 0 0 0 m e t r i c t o n e s i n 1 9 8 0 . H o w e v e r , a s t h e i n t r o d u c e d s p e c i e s b e c a m e
e s t a b l i s h e d , f i s h c a t c h e s i n c r e a s e d t o 1 3 2 , 3 8 2 m e t r i c t o n n e s i n 1 9 8 1 d u e t o a n
i n c r e a s e i n t h e c o n t r i b u t i o n o f N i l e p e r c h . S i m i l a r i n c r e a s e s w e r e r e c o r d e d i n t h e
K e n y a n a n d T a n z a n i a n p a r t s o f t h e l a k e . F i s h c a t c h e s l a k e - w i d e i n c r e a s e d f i v e f o l d
f r o m a b o u t 8 5 , 0 0 0 m e t r i c t o n n e s i n 1 9 7 5 t o a p e a k o f 5 5 4 , 0 0 0 m e t r i c t o n e s i n
1 9 9 0 . T h i s m a d e L a k e V i c t o r i a t h e s i n g l e m o s t i m p o r t a n t s o u r c e o f f r e s h w a t e r f i s h
i n t h e w o r l d . D u r i n g t h i s p e r i o d , L a k e V i c t o r i a e v o l v e d i n t o a f i s h e r y d o m i n a t e d b y
t h r e e s p e c i e s , t h e t w o i n t r o d u c e d s p e c i e s L . n i l o t i c u s a n d O . n i l o t i c u s a n d o n e
n a t i v e s p e c i e s , R . a r g e n t e a . R e s e a r c h a n d d e v e l o p m e n t e f f o r t s , w e r e t h e r e f o r e
s h i f t e d t o t h e s e t h r e e s p e c i e s . T h e n e e d t o m a n a g e t h e e m e r g i n g f i s h e r y r e s u l t e d
i n t h e t h i r d m a j o r f i s h e r y s u r v e y o n t h e l a k e . R e s e a r c h s c i e n t i s t s f r o m t h e r i p a r i a n
c o u n t r i e s o f L a k e V i c t o r i a c a r r i e d o u t t h i s s u r v e y w i t h a s s i s t a n c e o f t h e E u r o p e a n
U n i o n . T h e r e s u l t s o f t h i s s u r v e y a r e g i v e n e l s e w h e r e i n t h i s v o l u m e .
• h a l i C n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
8 ' o d i v e r s i ! y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
35
40
Fig 3.1. Recorded fish catch from the Ugandan part of Lake Victoria between 1961 and 2002 (source:
Dept. of Fisheries Resources)
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The increase of fish catches following establishment of Nile perch also led to
establishment of fish processing plants which fillet Nile perch mainly for export
and this stimulated increases in fishing effort. In the Ugandan part of the lake,
fishing effort increased from 3,200 canoes in 1972 before the establishment of
Nileperch to 8,674 canoes in 1990 and 15,462 canoes by 2000. The total number
of boats on the lake was 41 ,000 by the year 2000. This rapid increase in fishing
effort is a major threat to the fishery. There are indications that the maximum
sustainable yield (MSY) has been exceeded. There is therefore need to control
further expansion of the fishery through control of fishing effort.
In the shorter term, predation and fishing have been a major ecological force in
shaping present day fishing communities in Lake Victoria. Through gradual
anthropogenic changes in the watershed, environmental degradation has exerted
its influence on water quality and fish populations over a much longer period. Prior
to the 1920s, the lake was mesotrophic and was characterised by diatoms up to
the 1960s. There was also a differentiation of algal communities from inshore to
offshore areas. Over time, a eutrophic system emerged with blue-green algae as
the dominant components of the phytoplankton (Hecky, 1993).
The change from a mesotrophic to a eutrophic system accompanied by increases
in nutrient (N and P) inputs has led to a decrease in water clarity. It has now been
shown that the decrease in water transparency could have caused loss of genetic
and ecological differentiation among the haplochromine cichlids (Seahausen, 1997
as well as their relative abundance (Table 3.1).
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T a b l e 3 . 1 . T h e e f f e c t o f w a t e r c l a r i t y o n h a p l o c h r o m i n e a b u n d a n c e i n
n o r t h e r n L a k e V i c t o r i a .
S t a t i o n
N a p o l e o n G u l f
B a n a s u n v u ( I t o m e B a y )
M e e r u ( B u v u m a I s l a n d )
B u g a i a I s l a n d
O p e n w a t e r I s l a n d
W a t e r c l a r i t y b y s e c c h i d e p t h ( m )
< 1 . 5
1 . 6 - 2 . 0
2 . 1 - 2 . 5
3 . 1 - 3 . 5
3 . 6 - 4 . 0
C a t c h r a t e { n o / n e t l h r
1 6
2 2
2 5
5 5
7 7
S o u r c e : W a n d e r a , S B . ( 2 0 0 4 ) U n p u b l .
o t h e r e n v i r o n m e n t a l c h a n g e s i n t h e l a k e h a v e b e e n m a n i f e s t e d t h r o u g h l a k e s h o r e
w e t l a n d d e g r a d a t i o n l e a d i n g t o f i s h h a b i t a t l o s s , s i l t a t i o n a n d i n v a s i o n o f t h e l a k e
a r o u n d 1 9 9 9 b y t h e n o n - i n d i g e n o u s w a t e r h y a c i n t h w e e d ( E i c h h o n i a c r a s s i p e s ) .
A l t h o u g h t h e w e e d h a d n e g a t i v e i m p a c t s o n f i s h i n g , t h e l a k e s h o r e f i n g i n g w e e d
m a t s c r e a t e d f a v o u r a b l e h a b i t a t s f o r l u n g f i s h ( P r o t o p t e r u s a e t h i o p i c u s ) a n d c a t
f i s h s u c h a s ( C l a r i a s g a r i e p i n n u s )
C o n c l u s i o n s a n d R e c o m m e n d a t i o n s
T h e r e a r e a n u m b e r o f l e s s o n s t o b e l e a r n t f r o m h i s t o r i c a l c h a n g e s i n L a k e V i c t o r i a .
T h e c o l l a p s e o f t h e n a t i v e f i s h e r y o f L a k e V i c t o r i a c a n b e a t t r i b u t e d t o : F a i l u r e t o
c o n t r o l f i s h i n g e f f o r t , a n d t h e s h i f t t o s m a l l e r m e s h g i l l n e t s w h i c h m u s t h a v e r e s u l t e d
i n t o c a p t u r e o f i m m a t u r e f i s h . I n t r o d u c t i o n o f n e w f i s h s p e c i e s r e s u l t e d i n t o
d e c r e a s e i n f i s h s p e c i e s d i v e r s i t y . T h e r e a r e a l w a y s g o i n g t o b e n a t u r a l i m p a c t s
o n t h e f i s h e r i e s o f L a k e V i c t o r i a ; c h a n g e s i n w a t e r l e v e l w i l l o c c u r a n d s o m e o f
t h e s e w i l l c o u r s e c h a n g e s i n w a t e r q u a l i t y a n d f i s h s t o c k s . H u m a n i m p a c t s o n
w a t e r q u a l i t y a n d f i s h s t o c k s m a y r e a d i l y b e m o n i t o r e d . H o w e v e r , t h e i n t r o d u c t i o n ,
e s p e c i a l l y o f N i l e p e r c h t h a t i s a s s o c i a t e d w i t h f i s h d i v e r s i t y r e d u c t i o n , l e d t o
i n c r e a s e d f i s h p r o d u c t i o n , w h i c h h a s r e s u l t e d i n t o i n c r e a s e d e x p o r t , i n c o m e a n d
e m p l o y m e n t . T h e c h a l l e n g e s c u r r e n t l y f a c i n g L a k e V i c t o r i a a r e h o w t o s u s t a i n
t h e N i l e p e r c h , N i l e t i l a p i a a n d t h e M u k e n e f i s h e r i e s ; h o w t o c o n s e r v e a n d r e s t o r e
t h r e a t e n e d f i s h s p e c i e s a n d h o w t o c o n t r o l d e g r a d a t i o n a n d f u r t h e r l o s s o f t h e f i s h
h a b i t a t s . T h i s r e q u i r e s e f f e c t i v e r e s e a r c h a n d m a n a g e m e n t i n s t i t u t i o n s a t r e g i o n a l ,
n a t i o n a l , l o c a l u p t o c o m m u n i t y l e v e l , a s t r o n g p o l i c y a n d l e g a l f r a m e w o r k a n d
i n f o r m a t i o n f o r m a n a g e m e n t o f t h e f i s h e r i e s a n d t h e f i s h h a b i t a t . T h u s f o r t h e
p r e s e n t , i t i s u r g e n t t o c o n t r o l f i s h i n g e f f o r t a n d t o e n f o r c e t h e l a w s o n t h e u s e o f
i l l e g a l f i s h i n g g e a r s a n d m e t h o d s . P a r a l l e l t o t h e s e e f f o r t s , m o r e s y s t e m a t i c a n d
s u s t a i n e d m o n i t o r i n g s h o u l d b e c a r r i e d o u t .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e n e s R e s o u r c e s .
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
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Within the Lake Victoria basin, there are diverse zones ranging from river and
stream inflows, lakeshore wetlands to the litoral, sub-littoral and offshore pelagic
habitats. Some zones in the lake contain critical habitats for fish survival that
Should b conserved in order to sust;;tin the fisheries for human exploilillion.
Systematic and sustained monitoring require resuurces (human and infrastructure)
to avoid over-generalization of the lake fisheries and limnological conditions.
Although baseline research information is the best available basis for action,
improvements areal in coverage are still needed, and resources need to be made
available to optimize measurements and the use of GIS.
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